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Stop ! 



We’ve got to come to a decision 
 on I/I and Sewer Rehabilitation 

MAYOR 





In  over  your  head  with 

I/I  problems ? 



Metrics 

Collection Systems 



Regulators Metrics 





Municipal  NPDES  Permits 



Municipal 
NPDES 
Permits 



“Discharge” or “Discharge  of  a  Pollutant” 

Addition  of  pollutants 
to  waters  from  a  source. 

 “Bypass” 
The  intentional  diversion  of  waste  

streams  from  any  portion  of  a  
treatment  facility. 



 “Dry  Weather  Overflow” 

A type of sanitary sewer  overflow and is defined 
as one day or any portion of a day in which 

unpermitted  discharge of wastewater  from the 
collection or treatment  system  other than 

through the  permitted  outfall occurs and is not 
directly related to a rainfall event.  Discharges 

from more than one point within a 24-hour 
period shall be counted as separate overflows. 



 “Sanitary  Sewer  Overflow (SSO)” 
An  unpermitted  discharge  of  pollutants  from  
the  collection  or  transmission  system  owned  

or  operated  by  the  permittee  other  than  
through  a  permitted  outfall. 

 “Rainfall  Event” 
Any occurrence of rain, preceded by 10 hours without 

precipitation that results in an accumulation of 0.01 inches 
or more.  Instances of rainfall occurring within 10 hours of 

each other will be considered a single rainfall event. 



 “Release” 

The  flow  of  sewage  from  any  portion  

of  the  collection  or  transmission  system  

owned  or  operated  by  the  permittee  

other  than  through  permitted  outfalls  

that  does  not  add  pollutants  to  waters.  



 “Release” 
Includes  a  backup  into  a  building  or  private  
property  that  is  caused  by  blockages,  flow  

conditions,  or  other  malfunctions  originating  in  
the  collection  and  transmission  system  owned  

or  operated  by  the  permittee. 

Does  not  include  backups  into  a  building  or  
private  property  caused  by  blockages  or  other  

malfunctions  originating  in  a  private  lateral. 



Section 1.3.5 

   An  SSO  or  Release  occurring  at  one  
location  over  a  period  of  up  to  24  hours  

shall  be  reported  as  one  occurrence. 

Bypass, Release  and  Overflow  Reporting 

   An  SSO  or  Release  occurring  at 
one  location  over  a  period  of   

more  than  24  hours  shall  be  reported  as  
the  appropriate  number  of  occurrences.1 



Section 1.3.5 

Bypass, Release  and  Overflow  Reporting 

1 For  example,  if  a  SSO  discharges  continuously  
from  1 PM  to  3 AM  the  following  morning,  the 

event  shall  be  reported  as  a  single  violation.  
Similarly,  if  the  same  SSO  discharges  

intermittently  for  the  same  time  period,  it  
should  be  reported  as  one  violation.  By  

contrast,  if  the  same  SSO  did  not  end  until  
3 PM  two  days  later,  it  should  be  reported  as  

three  violations. 



DAY  1 DAY  3 DAY  2 

If the same sanitary sewer overflow did not end until 3 PM two 
days later, it should be reported  as  three  violations. 

If a sanitary sewer overflow discharges  continuously  from 
1 PM to 3 AM the following morning, the event shall be reported 

as a  single  violation.  Similarly, if the same sanitary  sewer 
overflow  discharges  intermittently  for the same time period, it 

should  be  reported  as  one  violation.  

DAY  1 DAY  3 DAY  2 



DAY  1 DAY  3 DAY  2 

Industrial  Contribution 
Causing  POTW 

Upset 



Section 2.3.3 

   SSO’s,  including  dry-weather  
overflows,  are  prohibited. 

Overflow 

   Releases  caused  by  improper  
operation  or  maintenance  of  the  

permittee’s  collection  and  
transmission  system  are  prohibited. 



Section 2.3.3 

   No  new  or  additional  flows  shall  
be  added  upstream  of  any  point  in  

the  collection  or  transmission  
system  that  experiences  >5  SSO’s  or  

Releases  (>5  events  per  year) 2  or  
would  otherwise  overload  any  

portion  of  the  system. 

Overflow 



Section 2.3.3 

Overflow 

2 When  determining  if  a  location  

experiences  chronic  SSO’s  or  Releases  

the  term  “event(s)”  includes  dry  

weather  overflows,  wet  weather  

overflows,  dry  weather  releases  and  

wet  weather  releases. 



Section 2.3.3 

 The  I/I  reduction  must  be  measured  by  the  
permittee  using  practices  that  are  customary  

in  the  environmental  engineering  field  and  
reported  in  an  attachment  to  the  MOR. 

Overflow 

 The  data  measurement  period  shall  be  sufficient  
to  account  for  seasonal  rainfall  patterns  and  

seasonal  groundwater  table  elevations. 



Section 2.3.3 

 In  the  event  that  chronic  SSO’s  or  
Releases  have  occurred  from  a  single  

point  in  the  collection  system  for  
reasons  that  may  not  warrant  the 

self-imposed  moratorium,  the  permittee  
may  petition  TDEC-DWR  for  a  waiver  

based  on  mitigating  evidence. 

Overflow 



Section 2.3.3 

Mitigating  Circumstances 



Moratorium 





“It  is  a  capital  mistake  to  
theorize  before  one  has  data.  
Insensibly  one  begins  to  twist  

facts  to  suit  theories,  instead  of  
theories  to  suit  facts . . .” 

Sherlock  Holmes 
 

“A Scandal  in  Bohemia” 







DIVISION OF WATER RESOURCES 

Monthly  Operation  Reports (MORs) 



365 Days 





365 Days 



Any flow greater than 
“Base Sanitary Flow” 

is caused by I/I 





DWR  Metrics 



DWR  Metrics  to  get  ON  Moratorium 

Chronic (>5) SSO’s + Releases 
at any location. 

Volume (Rate x Duration) 
is NOT part of the metric. 

Effluent  Violations 
QNCR 





DWR  Metrics  to  get  OFF  Moratorium 

Reduce or Eliminate “Reported” 
SSO’s  +  Releases  and/or ByPasses 



%I/I 

vs. 

Moratoriums 

vs. 

SSO’s 

 



Slide  courtesy  of  George  Kurz, P.E. DEE 

Annual 
Average 

I/I 
= 45% 



Collection Systems Status 
Tennessee 

174 
> 50% I/I 

57 
> 70% I/I 

51 
Active 

Moratoriums 

Universe = 244 (Does not include Satellite CS-SOP’s) 



Collection Systems Status 
Tennessee 

Universe = 244 (Does not include Satellite CS-SOP’s) 



Collection Systems Status 
Tennessee 

* Total = 3,124; AVG = 23; Median = 5 

154* with at  least  one 

       SSO,  Release 
    or  Bypass 

        

 

Universe = 244 (Does not include Satellite CS-SOP’s) 





Did  Albert  Einstein  ever  say  
anything  that  was  relevant  to  

sewer  collection  system  metrics? 



Collection Systems Status 
Tennessee 









XYZ   Utilities 
 

SSO  Forgiveness  Rationale 
 

In  Order  to  Avoid 
 

A  Self-Imposed  Moratorium   





Effects  of  Spent  Capital  on  SSO’s 

62.5% 
Improvement 13 

6 
5 

8 

16 

2010 2014 2013 2012 2011 2015 

14 

220% 
Reversal 



Simple  Method  for  Estimating  I/I  Using 
Treatment  Plant  Flow  Monitoring  Reports 

A  Self  Help Tool  for  Operators 
by 

 George E. Kurz, P.E., DEE 
Greg Ballard, P.E. 

 Brett Ward  

Method  to  Verify  I/I  Reduction 
to  Obtain  Moratorium  Relief 

by 
George E. Kurz, P.E., DEE 

Kevin Colvett, P.E. 



Effects  of  RD-I/I  (rainfall derived I/I)  

and  long-term  dry  weather  infiltration. 

 

  RD-I/I  is  estimated  by  linear  

regression  of  I/I  quantity  compared  to  

rainfall  depth  for  discrete  events. 

Reference:  George E. Kurz, P.E., DEE 



TDEC-DWR  is  using  a  regression  

analysis  “Model”  for  analyzing  the 

statistical  relationship  between 

the  2nd day  RD-I/I  and 

two-day rainfall  event. 

. 

Reference:  George E. Kurz, P.E., DEE et al 





All  models  
are  wrong,  
but  some  

are  useful. 

- Albert  Einstein 



Using 
MOR 
Data. 



(CMOM Annual Report) 



TN #1 







TN #2 







TN #3 



TN #3 





TN #4 





TN #5 



TN #5 



I/I  
Reduction 







Inputs  and  Outputs 

Hi 
WaterLog 

here! 

MOR 
Data 

BSF 

ADDWF 

Hydrograph and 
Hyetograph 

Regression Analysis 

Better Data = Better Analysis 

% I/I 
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Using  the  last  12  months  of  MOR  

data  does  the  regression  line  model  

shows  significant  improvement.  

The  capacity  of  the  sewer  system  between 

the  proposed  connection  and  the  chronic  

overflow/release  points.  

Compliance  record  for  the  WWTP – 

no  effluent  violations  related  to  I/I.  







A  lot  of  Money  
is  going  to  be  
flushed  down  

the  toilet.   

If  you 
don’t 

Reduce 
I/I  





120  Billion  gallons  per  year 

331  Million  gallons  per  day 

181  out  of  242 (or  82%)  

of  municipal  WWTPs  

exceed  their  rated  design  

capacity  for  a 

2-year, 24-hour  storm 

(3.4 inches) 



Treatment  O&M  Cost 

@ $1.80/1,000  gallons = 

$200,000,000/year* 

* Does  not  include  
water  that  does  not  get  

to  the  WWTP  or  
exceeds  the  influent  

flow  metering  capacity  
of  the  WWTP. 



Treatment  O&M  Cost 

@ $1.80/1,000  gallons = 

$200,000,000/year* 

* Does  not  include  
extra  debt  service  and  

depreciation  on  
capacity  already  

installed. 



When  ALL  costs  are  

considered  the 

Total  Annual  Cost 

could  be : 



It  means  a  WWTP  upgrade  LARGER  

and  SOONER  than  necessary.  

The  $$$$  to  pump  and  treat  clean  I/I  

water  means  higher  O&M  cost  and  

thus  Higher  Sewer  Rates.  

It  means  the  Loss  of  WWTP  

Capacity  available  to  customers  

or  development.  



Every  WWTP  project  has  to  have  

Reasonable  Alternatives  evaluated  

using  Life  Cycle  Cost  Analysis (LCCA).  

The  impact  of  capacity  increases  

versus  solving  I/I  must 

be  considered  in  the  LCCA.  

TCEC-DWR  is  authorized  to  judge  

engineering  documents  on  the  basis  

of  generally  accepted  standards.  







I / I 

Water  Losses 





United ‘s  leadership  
explores  the  use   of  

Satellites   and  Drones  
to  identify  leaks  and  
overflows  from  the  

sky, and . . .  





Is  this  the  future  for  collection  

system  inspections ? 
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Bob O’Dette 

(615) 253-5319 


